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(57)Abstract: 5 
PROBLEM TO BE SOLVED: To shorten a defrosting time ^ 
by operating a motor with low efficiency. JTI 
SOLUTION' An air conditioner comprises a motor 11 for Q 
driving a compressor, an inverter 20 for switching the O 
pattern of voltage applied to armature coils la, lb and Ic oi^ 
the motor and a microcomputer 4 for controlling the output 
of the inverter 20. The microcomputer 4 outputs a switching 
signal to the inverter 20 so as to obtain a high efficiency or a 
low efficiency based on the input current or output current 
of the inverter 20. While the output of the inverter 20 is 
controlled so as to obtain the high efficiency during an 
ordinary operation, the output of the inverter 20 is 
controlled so as to obtain the low efficiency a during a 
defrosting operation. Accordingly, during the defrosting 
operation, a motor current is increased to heat the armature 
coils la, lb and Ic and raise the temperature of the 
discharge refrigerant of the compressor, so that the 
defrosting time can be shortened. 
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[Claim(s)] 

[Claim 1] The air conditioner characterized by efficient or having the control means (4) which controls the 
output of the above-mentioned inverter (20) to become low effectiveness based on the input current or the 
output current of the above-mentioned inverter (20) in the air conditioner equipped with the motor (11) 
which drives a compressor, and the inverter (20) which switches the pattern of an electrical potential 
difference impressed to the armature coil (la, lb, Ic) of the above-mentioned motor (1 1). 
[Claim 2] In the air conditioner equipped with the motor (11) which drives a compressor, and the inverter 
(20) which switches the pattern of an electrical potential difference impressed to the above-mentioned 
armature coil (la, lb, Ic) of the above-mentioned motor (1 1) The air conditioner characterized by efficient 
or having the control means (14) which controls the output of the above-mentioned inverter (20) to become 
low effectiveness based on the electrical potential difference of the neutral point of the above-mentioned 
armature coil (la, lb, Ic). 

[Claim 3] It is the air conditioner characterized by having an operation mode selection means (53,102) to 
choose the above-mentioned low effectiveness operation mode at the time of defrost operation while the 
above-mentioned control means (4 14) chooses alternatively efficient operation mode and low effectiveness 
operation mode in an air conditioner according to claim 1 or 2. 

[Claim 4] It is the air conditioner characterized by having an operation mode selection means (53,102) to 
choose the above-mentioned low effectiveness operation mode at the time of starting of heating operation 
while the above-mentioned control means (4 14) chooses alternatively efficient operation mode and low 
effectiveness operation mode in an air conditioner according to claim 1 or 2. 

[Claim 5] In any one air conditioner according to claim 1 to 4 the above-mentioned control means (4 14) 
The relative rotation location between the rotator (10) of the above-mentioned motor (11) and a stator (2) is 
detected. The air conditioner characterized by having a rotation location detection means (3) to output a 
position signal, and a phase correction means (41 Tl, T2, 42) to amend a phase until the above-mentioned 
position signal switches and it switches the pattern of the above-mentioned electrical potential difference 
from a time. 

[Claim 6] It is the air conditioner characterized by having an electrical-potential-difference amendment 
means to amend the output voltage of the above-mentioned inverter (20) in order that the above-mentioned 
control means (4 14) may control the output of the above-mentioned inverter (20) in any one air conditioner 
according to claim 1 to 4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the air conditioner which performs defrost operation. 
[0002] 

[Description of the Prior Art] At the time of heating operation, the outdoor heat exchanger used as an 
evaporator serves as the low-tension side, and the indoor heat exchanger used as a condenser serves as the 
high-tension side, and as shown in the Mollier chart of drawing 23 , the heat incorporated from outdoor by 
the outdoor heat exchanger is indoors emitted by indoor heat exchanger, and it heats by the air conditioner 
of a heat pump method which performs air conditioning operation conventionally. During this heating 
operation, if especially an OAT is low, frost will adhere to the outdoor heat exchanger used as low 
temperature, heat exchange effectiveness will worsen, and the heating engine performance will fall 
remarkably. Then, after combing and removing the frost which adhered by switching to an air conditioning 
cycle from a heating cycle, considering as the high-tension side by using an outdoor heat exchanger as a 
condenser, and raising the temperature of an outdoor heat exchanger in the above-mentioned air conditioner 
if frost adheres to an outdoor heat exchanger, it switches to a heating cycle again and heating operation is 
performed. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, during defrost operation, as shown in drawing 24 , 
the refrigeration capacity of indoor heat exchanger (evaporator) becomes low, and the heat release of the 
above-mentioned air conditioner of the outdoor heat exchanger which is a condenser also decreases, in order 
to stop an indoor fan so that cold may not blow off from an interior unit. For this reason, the heat source for 
raising the temperature of the above-mentioned outdoor heat exchanger is insufficient, and there is a fault 
that defrost time amount becomes long. Therefore, heating capacity declines, whenever [ room air 
temperature ] falls, and it becomes unpleasant, so that defrost time amount becomes long. 
[0004] Then, the purpose of this invention is by operating the motor of a compressor in low effectiveness at 
the time of defrost operation to offer the air conditioner which can shorten defrost time amount. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the air conditioner of 
claim 1 is characterized by efficient or having the control means which controls the output of the 
above-mentioned inverter to become low effectiveness based on the input current or the output current of the 
above-mentioned inverter in the air conditioner equipped with the motor which drives a compressor, and the 
inverter which switches the pattern of an electrical potential difference impressed to the armature coil of the 
above-mentioned motor. 

[0006] For example in heating operation and defrost operation, by controlling the output of an inverter based 
on the input current or the output current of the above-mentioned inverter, according to the air conditioner of 
above-mentioned claim 1, the motor which drives the above-mentioned compressor is operated by the 
above-mentioned control means so that it may become efficient at the time of heating operation, and it may 
become low effectiveness at the time of defrost operation. That is, at the time of heating operation, while 
operating a motor efficient by controlling the phase and output voltage of an output of an inverter so that the 
input current or the output current of the above-mentioned inverter may become abbreviation min, a motor is 
operated in low effectiveness by controlling the phase and output voltage of an output of an inverter at the 
time of defrost operation, so that the input current or the output cunent of an inverter may become larger 
than the time of efficient operation. And if the motor of a compressor is operated in low effectiveness in the 
above-mentioned defrost operation, since a motor current will increase and the armature coil of a motor will 
generate heat, the heat equivalent of work of a compressor increase and the temperature of the regurgitation 
refrigerant of a compressor rises. 

[0007] Therefore, by operating the motor of the above-mentioned compressor in low effectiveness, the 



heating value for defrost increSBrand defrost time amount can be shortened^^ 

[0008] Moreover, the air conditioner of claim 2 is characterized by efficient or having the control means 
which controls the output of the above-mentioned inverter to become low effectiveness based on the 
electrical potential difference of the neutral point of the above-mentioned armature coil in the air conditioner 
equipped with the motor which drives a compressor, and the inverter which switches the pattern of an 
electrical potential difference impressed to the above-mentioned armature coil of the above-mentioned 
motor. 

[0009] For example in heating operation and defrost operation, by controlling the output of an inverter based 
on the electrical potential difference of the neutral point of the above-mentioned armature coil, according to 
the air conditioner of above-mentioned claim 2, the motor which drives the above-mentioned compressor is 
operated by the above-mentioned control means so that it may become efficient at the time of heating 
operation, and it may become low effectiveness at the time of defrost operation. That is, at the time of 
heating operation, when a correlation is between the electrical potential difference of the neutral point of the 
armature coil of the above-mentioned motor, and a motor efficiency, so that the electrical potential 
difference of the neutral point of an armature coil may be set to the level at the time of efficient While it is 
efficient and a motor is operated by controlling the phase and output voltage of an output of an inverter, at 
the time of defrost operation so that the electrical potential difference of the neutral point of an armature coil 
may be set to the level at the time of low effectiveness By controlling the phase and output voltage of an 
output of an inverter, a motor is operated in low effectiveness. And in the above-mentioned defrost operation, 
if the motor of a compressor is operated in low effectiveness, since a motor current will increase and the 
armature coil of a motor will generate heat, the heat equivalent of work of a compressor increase and the 
temperature of the regurgitation refrigerant of a compressor rises. 

[0010] Therefore, by operating the motor of the above-mentioned compressor in low effectiveness, the 
heating value for defrost increases and defrost time amount can be shortened. 

[0011] Moreover, the air conditioner of claim 3 is characterized by equipping the above-mentioned control 
means with an operation mode selection means to choose the above-mentioned low effectiveness operation 
mode at the time of defrost operation while it chose alternatively efficient operation mode and low 
effectiveness operation mode in the air conditioner of claims 1 or 2. 

[0012] According to the air conditioner of above-mentioned claim 3, since the operation mode selection 
means of the above-mentioned control means chooses low effectiveness operation mode, at the time of 
defrost operation, a motor current increases, an armature coil generates heat, the heat equivalent of work of a 
compressor increase, and the temperature of the regurgitation refrigerant of a compressor rises at it. 
[0013] Therefore, since the temperature of the regurgitation refrigerant of a compressor is raised and the heat 
source for defrost is compensated by carrying out low effectiveness operation of the motor at the time of 
defrost operation, defrost time amount can be shortened and the indoor amenity improves. 
[0014] Moreover, the air conditioner of claim 4 is characterized by equipping the above-mentioned control 
means with an operation mode selection means to choose the above-mentioned low effectiveness operation 
mode at the time of starting of heating operation while it chose alternatively efficient operation mode and 
low effectiveness operation mode in the air conditioner of claims 1 or 2. 

[0015] According to the air conditioner of above-mentioned claim 4, since a motor current increases since 
the operation mode selection means of the above-mentioned control means chooses low effectiveness 
operation, and an armature coil generates heat, the heat equivalent of work of a compressor increase at the 
time of starting of heating operation, and the temperature of a regurgitation refrigerant rises at it. 
[0016] Therefore, since the stop time is long, even if it raises the temperature of the regurgitation refrigerant 
of a compressor, and the compressor serves as low temperature by operating a motor in low effectiveness at 
the time of starting of heating operation, whenever [ blow-off temperature / of the interior unit at the time of 
heating starting ] can be started promptly, and the indoor amenity improves. 

[0017] Moreover, the air conditioner of claim 5 is characterized by for the above-mentioned control means 
to have detected the relative rotation location between the rotator of the above-mentioned motor, and a stator, 
and to equip it with a rotation location detection means to output a position signal, and a phase correction 
means to amend a phase until the above-mentioned position signal switches and it switches the pattern of the 
above-mentioned electrical potential difference from a time in claim 1 thru/or any one air conditioner of 4. 
[0018] According to the air conditioner of above-mentioned claim 5, the rotation location detection means of 
the above-mentioned control means detects the relative rotation location between the rotator of the motor of 
the above-mentioned compressor, and a stator, and outputs a position signal. When controlling a rotational 



itpirvoltage of the above-mentioned inverter, tn^>h 



frequency by adjusting the outpirvoltage of the above-mentioned inverter, tn^phase correction means of 
the above-mentioned control means amends a phase until a position signal switches and it switches the 
pattern of the above-mentioned electrical potential difference from a time to a leading phase side rather than 
the time of efficient so that it may become low effectiveness, while amending a phase until the 
above-mentioned position signal switches and it switches the pattern of the above-mentioned electrical 
potential difference from a time so that it may become efficient. 

[0019] Therefore, a motor can be operated in efficient or low effectiveness, rotating the motor of a 
compressor smoothly by amending the phase of the output of an inverter with the above-mentioned rotation 
location detection means and a phase correction means. 

[0020] Moreover, the air conditioner of claim 6 is characterized by equipping the above-mentioned control 
means with an electrical-potential-difference amendment means to amend the output voltage of the 
above-mentioned inverter, in order to control the output of the above-mentioned inverter in claim 1 thru/or 
any one air conditioner of 4. 

[0021] When controlling a rotational frequency by phase adjustment of the output of the above-mentioned 
inverter according to the air conditioner of above-mentioned claim 6, the electrical-potential-difference 
amendment means of the above-mentioned control means amends the output voltage of an inverter on an 
electrical potential difference lower than the time of efficient so that it may become low effectiveness, while 
amending the output voltage of the above-mentioned inverter so that it may become efficient, 
[0022] Therefore, a motor can be operated in efficient or low effectiveness, rotating the motor of a 
compressor smoothly by amending the output voltage of an inverter with the above-mentioned 
electrical-potential-difference amendment means. 
[0023] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of illustration explains the air 
conditioner of this invention to a detail. 

[0024] Drawing 1 shows the configuration of the important section of the air conditioner of the 1st operation 
gestalt of this invention. (The 1st operation gestalt) The stator which armature coils la, lb, and Ic make, as 
for 1, rotate the rotator 10 which Y connection is carried out and has two or more permanent magnets by 
rotating magnetic field. The resistance circuit which 2 was connected to the above-mentioned armature coils 
la, lb, and Ic at the juxtaposition condition, and carried out Y connection of resistance 2a, 2b, and the 2c, 3 
detects the potential difference signal VMN showing the potential difference of the electrical potential 
difference VM of the neutral point of the above-mentioned resistance circuit 2, and the electrical potential 
difference VN of the neutral point of armature coils la, lb, and Ic. The relative location of a rotator 10 is 
detected based on the potential difference signal VMN. The rotation position sensor as a rotation location 
detection means to output the position signal showing the relative location of a rotator 10, The 
microcomputer as a control means with which 4 outputs a switching signal in response to the position signal 
from the above-mentioned rotation position sensor 3, and 5 are base drive circuits which output a 
commutation control signal in response to the switching signal from the above-mentioned microcomputer 4. 
The commutation control signal from the above-mentioned base drive circuit 5 is inputted into the inverter 
20, respectively. In addition, the brushless DC motor 11 consists of an above-mentioned stator 1 and a 
rotator 10. 

[0025] While the above-mentioned rotation position sensor 3 inputs the electrical potential difference VM of 
the neutral point of the resistance circuit 2 into the non-inversed input terminal of amplifier IC 1 The 
differential amplifier 31 which connected Gland GND to the inversed input terminal of amplifier IC 1 
through resistance Rl, and connected resistance R2 between the output of amplifier IC 1, and the inversed 
input terminal. The integrator 32 which consists of a capacitor CI connected with the other end of the 
resistance R3 to which the end was connected to the output of the above-mentioned differential amplifier 31, 
and its resistance R3 between Glands GND, It has the zero cross comparator 33 which consists of amplifier 
IC 2 by which the other end and the non-inversed input terminal of the resistance R3 of the above-mentioned 
integrator 32 were connected, and Gland GND was connected to the inversed input terminal. And since the 
neutral point of the above-mentioned armature coils la, lb, and Ic is connected to the inversed input 
terminal of the differential amplifier 31 through Gland GND, the differential amplifier 31 detects the 
potential difference signal VMN showing the potential difference of the electrical potential difference VM 
of the neutral point of the resistance circuit 2, and the electrical potential difference VN of the neutral point 
of armature coils la, lb, and Ic. [0026] Moreover, the diode bridge 12 which consists of diodes Dl, D2, D3, 
and D4 which the above-mentioned inverter 20 is connected to both the output terminals of AC power 



supply 9, and carry out full walWectification of the alternating voltage, The^Rctor L by which the end was 

connected to the positive-electrode side output terminal of the above-mentioned diode bridge 12 The 
capacitor CO by which the other end and the end of the reactor L were connected, and the other end was 
connected to the negative-electrode side output terminal of a diode bridge 12, It consists of three transistors 
20a, 20b, and 20c by which the collector was connected to the end of a capacitor CO, respectively, and three 
transistors 20d, 20e, and 20f by which the emitter was connected to the other end of a capacitor CO, 
respectively. The transistor 20d collector of each other was connected with the emitter of the 
above-mentioned transistor 20a, the emitter of transistor 20b and the collector of transistor 20e were 
connected mutually, and the transistor 20f collector of each other is connected with the emitter of transistor 
20c. Moreover, armature coil lb of V phase was connected to the part which connected armature coil la of 
U phase to the connected above-mentioned transistors [ 20a and 20d ] part, and was connected, and armature 
coil Ic of W phase is connected to the connected Transistors [ 20c and 20f ] part. And antiparallel 
connection of the diode is carried out, respectively between the each above-mentioned transistors [ 20a-20f ] 
collector and the emitter. In addition, a smoothing circuit is constituted from an above-mentioned reactor L 
and a capacitor CO, and the pulsating flow electrical potential difference by which full wave rectification 
was carried out from the diode bridge 12 in this smoothing circuit is made into the direct current voltage 
made smooth. 

[0027] Moreover, the above-mentioned air conditioner is equipped with the current level detector 8 which 
outputs a current detecting signal to the above-mentioned microcomputer 4 in response to the current sensor 
7 prepared between the end of AC power supply 9, and the diode bridge 12, and the signal showing the input 
current from the current sensor 7, and constitutes a current detection means by which a current sensor 7 and 
the current level detector 8 detect the input current of an inverter 20. 

[0028] Moreover, the phase correction timer Tl to which the position signal from the rotation position 
sensor 3 shown in drawing 1 was connected through the external-interruption terminal as the 
above-mentioned microcomputer 4 was shown in drawing 2 , The period-measurement timer T2 which 
measures the period of the electrical-potential-difference pattern of armature coils la, lb, and Ic in response 
to the above-mentioned position signal. In response to the timer value measured from the 
period-measurement timer T2, the period of the electrical-potential-difference pattern of armature coils la, 
lb, and Ic is calculated from the timer value. It has the periodic operation part 41 which outputs the periodic 
signal showing a period, and the timer value operation part 42 which calculates the timer value which is 
equivalent to a phase correction angle from the period in response to the periodic signal from the periodic 
operation part 41, and outputs a timer value setting signal to the phase correction timer Tl. Furthermore, the 
inverter mode selection section 43 to which the above-mentioned microcomputer 4 outputs an 
electrical-potential-difference pattern signal in response to the interrupt signal IRQ from the phase 
correction timer Tl, The rate operation part 44 which calculates rotational speed and outputs a current speed 
signal in response to the periodic signal from the periodic operation part 41, The speed-control section 45 
which outputs an electrical-potential-difference command signal in response to the current speed signal from 
the rate operation part 44, and the rate command signal from the outside, In response to the 
electrical-potential-difference pattern signal from the inverter mode selection section 43, and the 
electrical-potential-difference command signal from the speed-control section 45, it has the PWM (Pulse 
Density Modulation) section 46 which outputs a switching signal. In addition, the phase correction means 
consists of the above-mentioned phase correction timer Tl, a period-measurement timer T2, periodic 
operation part 41, and timer value operation part 42. 

[0029] Moreover, the above-mentioned microcomputer 4 is equipped with the level judging section 52 
which outputs a phase correction angle command signal, and the operation mode command section 53 as an 
operation mode command means to output an operation mode command signal to the above-mentioned level 
judging section 52, in response to the cunent detecting signal by which A/D conversion was carried out 
from A/D converter 51 which carries out A/D (analog to digital) conversion of the current detecting signal, 
and above-mentioned A/D converter 51 in response to the current detecting signal from the current level 
detector 8. 

[0030] In the above-mentioned configuration, while the brushless DC motor is driving according to location 
detection, the differential amplifier 31 of a rotation position sensor 3 detects the potential difference signal 
VMN showing the potential difference of the electrical potential difference VM of the neutral point of the 
resistance circuit 2, and the electrical potential difference VN of the neutral point of armature coils la, lb, 
and Ic. And the above-mentioned integrator 32 integrates with the potential difference signal VMN, outputs 



integral signal integral VMNdt^R inputs the integral signal integralVMNdtwo the noninverting input of 

the zero cross comparator 33. And the above-mentioned zero cross comparator 33 compares integral signal 
integral VMNdt with the reference voltage of Gland GND, and outputs a position signal. 
[0031] Next, the position signal from the above-mentioned zero cross comparator 33 is inputted into the 
period-measurement timer T2 from the external-interruption terminal of a microcomputer 4. And the 
above-mentioned period-measurement timer T2 measures the period from the leading edge of the 
above-mentioned position signal to a trailing edge, and the period from a trailing edge to a leading edge, and 
outputs the measured timer value. The periodic operation part 41 asks for the period of the 
electrical-potential -difference pattern of armature coils la, lb, and Ic in response to the signal showing the 
timer value from the above-mentioned period-measurement timer T2. 

[0032] And in response to the periodic signal and the phase conection angle command signal from the level 
judging section 52 showing the period from the above-mentioned periodic operation part 41, the timer value 
operation part 42 outputs a timer value setting signal. In response to the timer value setting signal from the 
above-mentioned timer value operation part 42, the phase correction timer Tl clocks time amount until it 
switches an electrical-potential-difference pattern from a position signal in order. That is, the 
above-mentioned phase correction timer Tl outputs an interrupt signal IRQ to the inverter mode selection 
section 43, after a count is completed, and the inverter mode selection section 43 outputs the 
electrical-potential-difference pattern signal by which phase correction was carried out to the PWM section 
46. And the above-mentioned PWM section 46 is outputted to the base drive circuit 5 which shows a 
switching signal to drawing 1 , and the base drive circuit 5 will turn on and off each transistors 20a-20f of an 
inverter 20, respectively, if a commutation control signal is outputted to an inverter 20. 
[0033] Hereafter, actuation of the above-mentioned microcomputer 4 is explained according to drawing 3 
and the flow chart of 4, 5, and 6. In addition, interrupt processing 1 is performed for every standup of the 
position signal inputted into the external-interruption terminal of the above-mentioned microcomputer 4, and 
falling. 

[0034] First, when the phase correction timer Tl (it considers as a timer Tl in drawing 3 ) will distinguish 
whether it is under [ count ] ****** at step SlOl if interrupt processing 1 starts, and a timer Tl distinguishes 
under a count, it progresses to step S121 and a timer Tl is made to stop in drawing 3 . That is, when the 
above-mentioned timer Tl is counting, it prepares for the next start and a timer Tl is made to stop. Next, an 
electrical-potential-difference pattern is outputted at step SI 22, and it progresses to step S102. On the other 
hand, if a timer Tl is not counting at step SlOl and it will distinguish, it will progress to step S102. 
[0035] Next, if it distinguishes having distinguished and carried out defrost train operation dispatching of 
whether defrost train operation dispatching was carried out at step S102, it will progress to step S123 and 
will distinguish whether the current value reached setting level. And it progresses to step S103 shown in 
drawing 4 R> 4, after progressing to step S124 and maintaining a phase correction angle command, if it 
distinguishes that the current value reached setting level at step S123. It progresses to step S103 shown in 
drawing 4 , after progressing to step S125 and, setting a phase correction angle command to -Ideg (progress 
amendment side) last time on the other hand, if the current value has not reached setting level at step S123 
and it will distinguish. The command signal with which the operation mode command section 53 expresses 
low effectiveness operation mode to the level judging section 52 is outputted at the time of defrost operation. 
That is, the level judging section 52 The signal equivalent to the input current of the current detecting signal 
20, i.e., an inverter, by which A/D conversion was carried out with A/D converter 51, It progresses and a 
phase correction angle command signal is amended to an amendment side so that the setting level at the time 
of low effectiveness operation mode may be compared and it may become the input current value with 
which the input current of an inverter 20 is equivalent to the above-mentioned setting level. 
[0036] On the other hand, if defrost train operation dispatching is not carried out at step S102 and it will 
distinguish, it will progress to step S126, the optimal phase command will be received, and 
optimum-efficiency control will be performed. That is, the command signal which is not defrost operation 
and with which the operation mode command section 53 expresses efficient operation mode to the level 
judging section 52 is outputted at the time of operation, and the level judging section 52 usually amends a 
phase correction angle command signal so that the signal equivalent to the input current of an inverter 20 
may become abbreviation min. 

[0037] Next, it distinguishes whether an amendment angle (phase correction angle based on the phase 
correction angle command signal from the level judging section 52) is 60 or more degs at step S103 shown 
in drawing 4 , and when an amendment angle is 60 or more degs, it progresses to step S141 and an 



amendment angle distinguisheHflether they are 120 or more degs. And whePIn amendment angle is 120 or 

more degs at step S 141, it progresses to step S142, and it considers as phase correction E (in drawing 4 , it 
considers as Amendment E), and progresses to step S143. And it progresses to step S104, after progressing 
to step S144 and performing an amendment change demand, if last time distinguishes whether they are 
phase correction C (it considers as Amendment C in drawing 4 ), or phase correction D (it considers as 
Amendment D in drawing 4 ) at step S143 and it distinguishes that last time is phase correction C or phase 
correction D. On the other hand, if last time is not phase correction C or phase correction D at step S143 and 
it will distinguish, it will progress to step S104. 

[0038] On the other hand, when an amendment angle is less than 120 degs at step S 141, it progresses to step 
8145 and progresses to step S146 as phase correction D. And it progresses to step SI 04, after progressing to 
step S147 and performing an amendment change demand, if last time distinguishes whether they are phase 
correction C or phase correction E at step S146 and it distinguishes that last time is phase correction C or 
phase correction E. On the other hand, if last time is not phase correction C or phase correction E at step 
S146 and it will distinguish, it will progress to step S104. 

[0039] Moreover, if it distinguishes that an amendment angle is less than 60 degs at step S103, it will 
progress to step SI 51 and will progress to step S152 as phase correction C. And it progresses to step S104, 
after progressing to step S153 and performing an amendment change demand, if last time distinguishes 
whether they are phase correction D or phase correction E at step SI 52 and it distinguishes that last time is 
phase correction D or phase correction E. On the other hand, when last time is not phase correction D or 
phase correction E at step SI 52, it progresses to step S104. 

[0040] Next, the timer value TISOU is calculated to every phase correction C and D and E at step S104. 
That is, at phase correction C, the timer value according to a phase correction angle is set to the timer value 
TISOU, by phase correction D, the timer value according to the phase angle which carried out 60deg 
subtraction from the phase correction angle is set to the timer value TISOU, and the timer value according to 
the phase angle which carried out 120deg subtraction from the phase correction angle is set to the timer 
value TISOU by phase correction E. And it progresses to step S105 and is 1 step ****** about inverter 
mode. 

[0041] Next, progress to step S106 shown in drawing 5 , and it distinguishes whether there is any 
amendment change demand. When there is an amendment change demand, progress to step S161 and an 
amendment change distinguishes whether it changes from phase correction D (in drawing 5 , it considers as 
Amendment D), or phase correction D to phase correction E (in drawing 5 , it considers as Amendment E) 
from phase correction C (in drawing 5 , it considers as Amendment C). If an amendment change changes 
from phase correction D or phase correction D to phase correction E and it will distinguish from phase 
correction C, it progresses to step S162, and it will cancel an amendment change demand and will progress 
inverter mode to 1 step ****** and step S107 by step S162-L 

[0042] On the other hand, at step S161, from the phase correction D when not changing from the phase 
correction D from phase correction C, or phase correction D to phase correction E, when an amendment 
change changes from phase correction C or phase correction E to phase correction D, it progresses to step 
S163, and an electrical-potential-difference pattern is outputted. And it progresses to step S164, and after 
setting the timer value TISOU calculated at step S104 as a timer Tl, a timer Tl is started at step 8165. Next, 
it progresses to step 8166, and an amendment change demand is canceled and it progresses to step 8107. 
[0043] Moreover, if there is no amendment change demand and it will distinguish at step S106, it progresses 
to step S168, and the timer value TISOU calculated at step 8104 will be set as a timer Tl, a timer Tl will be 
started at step 8 169, and it will progress to step 8 107. 

[0044] Next, the period-measurement timer T2 is stopped at step S107, the timer value of the 
period-measurement timer T2 is read, and it progresses to step 8108. Next, the period-measurement timer T2 
is set and started at step 8108, and the following period measurement is started. And the periodic operation 
part 41 performs a periodic operation from the value of the period-measurement timer T2 at step 8109, and 
the rotational speed of a motor is calculated by the rate operation part 44 from the result of an operation. 
Next, the speed-control section 45 controls the speed based on the rate command signal from the outside at 
step 8110, and an electrical-potential-difference command signal is outputted. 

[0045] And if the count of the timer Tl started by interrupt processing I is completed and an interrupt signal 
IRQ is outputted from a timer Tl as shown in drawing 6 , interrupt processing 2 will start, an 
electrical-potential-difference pattern will be outputted at step S170, and interrupt processing 2 will be 
ended. In this way, the above-mentioned phase correction C performs phase correction of 0deg-60deg, phase 



correction D perfoims phase clBRtion of 60deg-120deg, and phase correcti^K peiforms phase correction 
of 120deg-180deg. 

[0046] Thus, at the time of operation, the level judging section 52 adjusts a phase correction angle so that 
the input current of an inverter 20 may become abbreviation min, and usually performs the maximum 
effectiveness operation so that the operation mode command signal showing the above-mentioned operation 
mode command section 53 being efficient operation mode may be outputted to the level judging section 52 
and a motor efficiency may become max. On the other hand, at the time of defrost operation, the operation 
mode command signal showing the above-mentioned operation mode command section 53 bemg low 
effectiveness operation mode is outputted to the level judging section 52, and the level judging section 52 
outputs the phase correction angle command signal which amends a phase correction angle to a leading 
phase side until the input cunent of an inverter 20 becomes beyond the above-mentioned predetermined 
value. At this time, as shown in the Mollier chart of drawing 7 , compared with the time of the maximum 
effectiveness operation, a motor cuirent increases, the temperature of the regurgitation refrigerant of a 
compressor goes up by the time of operation to which effectiveness was reduced, and the heat release of a 
condenser increases in it by generation of heat by the copper loss of armature coils la, lb, and Ic. 
[0047] Therefore, since the heat source for defrost is compensated by operating a brushless DC motor 1 1 in 
low effectiveness at the time of defrost operation, defrost time amount can be shortened. In addition, at the 
time of starting of not only defrost operation but heating operation, by operating a brushless DC motor 1 1 in 
low effectiveness, the temperature of the regurgitation refrigerant of a compressor can be raised and 
whenever [ blow-off temperature / of the interior unit at the time of heating starting ] can be started promptly. 
[0048] Moreover, with the phase correction means and rotation position sensor 3 which consist of the 
above-mentioned phase correction timer Tl, the period-measurement timer T2, periodic operation part 41, 
and timer value operation part 42, a phase until it switches the pattern of an electrical potential difference 
which the position signal from a rotation position sensor 3 switches, and is impressed to armature coils la, 
lb, and Ic from a time can be amended, and the motor of a compressor can be operated in efficient or low 
effectiveness. 

[0049] Moreover, since a motor is operated in low effectiveness by advancing the phase of the output of the 
inverter 20 to the induced voltage by which induction is carried out to the armature coils la, lb, and Ic of 
the above-mentioned brushless DC motor 11, respectively Like [ in the case of inserting a pattern which the 
counter torque of a motor generates in an inverter wave, and reducing a motor efficiency ], a torque ripple 
etc. can arise on a motor, vibration cannot occur, and a motor can be rotated smoothly. 
[0050] (The 2nd operation gestalt) Drawing 8 shows the configuration of the important section of the air 
conditioner of the 2nd operation gestalt of this invention. There are not a current sensor which used this air 
conditioner with the 1st operation gestalt, and a current level detector, the same configuration as the air 
conditioner of the 1st operation gestalt is carried out except for the microcomputer, and the same 
configuration section attaches the same reference number, and omits explanation. Moreover, the 
above-mentioned air conditioner is equipped with the level detectors A and B which output a level detecting 
signal to a microcomputer 14, respectively in response to the integral signal from the integrator 32 of a 
rotation position sensor 3. 

[0051] The above-mentioned level detector A connected the non-inversed input terminal of amplifier IC 3 to 
Gland GND through resistance R4, and has connected resistance R5 between the output terminal of 
amplifier IC 3, and a non-inversed input terminal while it connects integral signal integral VMNdt from the 
integrator 32 of a rotation position sensor 3 to the inversed input terminal of amplifier IC 3, as shown in 
drawing 9 . The hysteresis comparator which has a hysteresis characteristic consists of above-mentioned 
amplifier IC 3 and resistance R4 and R5. Moreover, the above-mentioned level detector B connected the 
non-inversed input terminal of amplifier IC 3 to Gland GND through resistance R6, and has connected the 
output terminal and non-inversed input terminal of amplifier IC 3 through resistance R7 while it connects 
integral signal integral VMNdt from the integrator 22 of a rotation position sensor 3 to the inversed input 
terminal of amplifier IC 3. The hysteresis comparator which has a hysteresis characteristic consists of 
above-mentioned amplifier IC 3 and resistance R6 and R7. 

[0052] Moreover, drawing 10 shows the block diagram of a microcomputer 14, and is carrying out the same 
configuration as the microcomputer 4 of the 1st operation gestalt except for the level judging section 101, 
the operation mode command section 102, and Switch SW, and the same configuration section attaches the 
same reference number, and omits explanation. The above-mentioned microcomputer 14 is equipped with 
the switch SW on which the level detecting signal 1 from level detector A was inputted into the input 



terminal 1, and the level detecf^^signal 2 from level detector B was inputtecWuo the input terminal 2, the 
level judging section 101 into which either the level detecting signal 1 from the above-mentioned switch SW 
or the level detecting signals 2 were inputted, and the operation mode command section 102 which outputs a 
change signal to the above-mentioned switch SW. 

[0053] If the above-mentioned brushless DC motor 1 1 drives according to a position signal, the output 
terminal of amplifier IC 3 will serve as L level if integral signal integralVMNdt (shown in drawing 11 (A)) 
inputted into the inversed input terminal of the amplifier IC 3 of level detector A exceeds a reference value 
EI as shown in drawing 1 1 , and integral signal integralVMNdt becomes less than [ reference- value E2 ], the 
output terminal of amplifier IC 3 will serve as H level. That is, the level detecting signal (shown in drawing 
11 (C)) of the above-mentioned level detectors A and B turns into a signal of the same period with which a 
position signal (shown in drawing 11 R> I (B)) differs from a phase. However, when the level of integral 
signal integralVMNdt from the above-mentioned rotation position sensor 3 becomes small, integral signal 
integral VMN does not exceed a reference value EI, or integral signal integralVMNdt does not become less 
than [ reference- value E2 ], and level detecting signals differ in a duty ratio while a frequency becomes low 
compared with a position signal. That is, the above-mentioned integral signal integral VMN can detect by 
whether a level detecting signal continues with a period predetermined whether it is more than 
predetermined level. In addition, in the efficient operation mode mentioned later, while setting up the 
reference values EI and E2 of level detector A so that integral signal integralVMN can judge whether it is 
beyond the 1st predetermined value, in the low effectiveness operation mode mentioned later, the reference 
value of level detector B is set up so that integral signal integralVMN can judge whether it is beyond the 2nd 
predetermined value. 

[0054] Hereafter, actuation of the above-mentioned microcomputer 14 is explained according to drawing 12 
and the flow chart of 13, 14, 15, and 16. In addition, interrupt processing 21 is performed for every standup 
of the position signal inputted into the external-interruption terminal of the above-mentioned microcomputer 
14, and falling. 

[0055] First, when the phase correction timer Tl (it considers as a timer Tl in drawing 1 2 12 ) will 
distinguish whether it is under [ count ] ****** at step S300 if interrupt processing 21 starts, and a timer Tl 
distinguishes under a count, it progresses to step S331 and a timer Tl is made to stop in drawing 12 . That is, 
when the above-mentioned timer Tl is counting, it prepares for the next start and a timer Tl is made to stop. 
Next, an electrical-potential-difference pattern is outputted at step S332, and it progresses to step S30I. On 
the other hand, if a timer Tl is not counting at step S300 and it will distinguish, it will progress to step S301. 
[0056] Next, it progresses to step S302, after progressing to step S333 and reading level detector B, if it 
distinguishes having distinguished and carried out defrost train operation dispatching of whether defrost 
train operation dispatching was carried out at step S301. It progresses to step S302, after progressing to step 
S334 and reading level detector A on the other hand, if defrost train operation dispatching is not carried out 
at step S301 and it will distinguish. That is, while changing Switch SW to an input 1 side with the change 
signal of the above-mentioned operation mode command section 102 at the time of operation and choosing 
the level detecting signal 1 from level detector A, Switch SW is changed to an input 2 side with the change 
signal of the operation mode command section 102 at the time of defrost operation, and it usually chooses 
the level detecting signal 2 from level detector B. 

[0057] Next, if it progresses to step S302 shown in drawing 13 , a level detecting signal judges last time 
whether it is H level and a level detecting signal judges with H level last time, it will progress to step 832 1 
and a level detecting signal will judge whether it is L level this time. And if it judges with a level detecting 
signal not being L level this time while progressing to step S322 and carrying out a counter CNTl +one, if a 
level detecting signal judges with L level at step S321 this time, it will progress to step S303. 
[0058] On the other hand, if it judges with a level detecting signal not being H level last time at step S302, it 
will progress to step S323 and a level detecting signal will judge whether it is H level this time. And if it 
judges with a level detecting signal not being H level this time while progressing to step S324 and carrying 
out a counter CNTl -i-one, if a level detecting signal judges with H level at step S323 this time, it will 
progress to step S303. 

[0059] Next, it progresses to step S303, and a counter CNT2 is carried out +one, and it progresses to step 
S304. And it progresses to step S305 which shows it to drawing 14 when it judges whether a counter CNT2 
is 2 at step S304 as a counter CNT2 not being 2, while progressing to step S325, if it judges and judges with 
a counter CNT2 being 2. Next, if it judges whether a counter CNTl is 2 at step S325 and judges with a 
counter CNTl being 2, it will progress to step S326 and will progress to step S329 last time by setting a 



phase correction angle commaWBb +ldeg (delay amendment side). On the o^f hand, if it judges with a 
counter CNTl not being 2 at step S325, it will progress to step S327 and will judge whether a counter CNTl 
is 0. And if it judges with a counter CNTl being 0 at step S327, it will progress to step S328 and will 
progress to step S329 last time by setting a phase conection angle command to -Ideg (progress amendment 
side). On the other hand, if it judges with a counter CNTl not being 0 at step S327, it will progress to step 
S329. Next, a counter CNTl is cleared at step S329, it progresses to step S330, a counter CNT2 is cleared, 
and it progresses to step S305. In addition, before the first interrupt processing 21 starts, while setting initial 
value as a phase correction angle command, counters CNTl and CNT2 are cleared. 
[0060] Next, it progresses to step S305 shown in drawing 14 , and distinguishes whether an amendment 
angle (phase correction angle based on the phase correction command signal from the level judging section 
101) is 60 or more degs, when an amendment angle is 60 or more degs, it progresses to step S341, and an 
amendment angle distinguishes whether they are 120 or more degs. And when an amendment angle is 120 or 
more degs at step S341, it progresses to step S342, and it considers as phase correction E (in drawing 14 , it 
considers as Amendment E), and progresses to step S343. And it progresses to step S306, after progressing 
to step S344 and performing an amendment change demand, if last time distinguishes whether they are 
phase correction C (it considers as Amendment C in drawing 14 ), or phase correction D (it considers as 
Amendment D in drawing 14 ) at step S343 and it distinguishes that last time is phase correction C or phase 
correction D. On the other hand, if last time is not phase correction C or phase correction D at step S343 and 
it will distinguish, it will progress to step S306. 

[0061] On the other hand, when an amendment angle is less than 120 degs at step S341, it progresses to step 

5345 and progresses to step S346 as phase correction D. And it progresses to step S306, after progressing to 
step S347 and performing an amendment change demand, if last time distinguishes whether they are phase 
correction C or phase correction E at step S346 and it distinguishes that last time is phase correction C or 
phase correction E. On the other hand, if last time is not phase correction C or phase correction E at step 

5346 and it will distinguish, it will progress to step S306. Moreover, if it distinguishes that an amendment 
angle is less than 60 degs at step S305, it will progress to step S351 and will progress to step S352 as phase 
correction C. And it progresses to step S306, after progressing to step S353 and performing an amendment 
change demand, if last time distinguishes whether they are phase correction D or phase correction E at step 
S352 and it distinguishes that last time is phase correction D or phase correction E. On the other hand, when 
last time is not phase correction D or phase correction E at step S352, it progresses to step S306. 

[0062] Next, the timer value TISOU is calculated to every phase correction C and D and E at step S306. 
That is, at phase correction C, the timer value according to a phase correction angle is set to the timer value 
TISOU, by phase correction D, the timer value according to the phase angle which carried out 60deg 
subtraction from the phase correction angle is set to the timer value TISOU, and the timer value according to 
the phase angle which carried out 120deg subtraction from the phase correction angle is set to the timer 
value TISOU by phase correction E. And it progresses to step S307 and is 1 step ****** about inverter 
mode. 

[0063] Next, progress to step S308 shown in drawing 15 , and it distinguishes whether there is any 
amendment change demand. When there is an amendment change demand, progress to step S361 and an 
amendment change distinguishes whether it changes from phase correction D (in drawing 15 , it considers as 
Amendment D), or phase correction D to phase correction E (in drawing 1515 , it considers as Amendment 
E) from phase correction C (in drawing 15 , it considers as Amendment C), If an amendment change 
changes from phase correction D or phase correction D to phase correction E and it will distinguish from 
phase correction C, it progresses to step S362, and it will cancel an amendment change demand and will 
progress inverter mode to 1 step ****** and step S309 by step S362-1. [0064] On the other hand, at step 
S361, from the phase correction D when not changing from the phase correction D from phase correction C, 
or phase correction D to phase correction E, when an amendment change changes from phase correction C 
or phase correction E to phase correction D, it progresses to step S363, and an electrical-potential-difference 
pattern is outputted. And it progresses to step S364, and after setting the timer value TISOU calculated at 
step S306 as a timer Tl, a timer Tl is started at step S365. Next, it progresses to step S366, and an 
amendment change demand is canceled and it progresses to step S309. 

[0065] Moreover, if there is no amendment change demand and it will distinguish at step S308, it progresses 
to step S368, and the timer value TISOU calculated at step S306 will be set as a timer Tl, a timer Tl will be 
started at step S369, and it will progress to step S309, 

[0066] Next, the period-measurement timer T2 is stopped at step S309, the timer value of the 



period-measurement timer T2^^ad, and it progresses to step S3 10. Next, tl^^eriod-measurement timer T2 
is set and started at step S3 10, and the following period measurement is started. And the periodic operation 
part 41 performs a periodic operation from the value of the period-measurement timer T2 at step S311, and 
the rotational speed of a motor is calculated by the rate operation part 44 from the result of an operation. 
Next, the speed-control section 45 controls the speed based on the rate command signal from the outside at 
step S3 12, and an electrical-potential-difference command signal is outputted. 

[0067] And if the count of the timer Tl started in interrupt processing 21 is completed and an interrupt 
signal IRQ is outputted from a timer Tl as shown in drawing 16 , interrupt processing 22 will start, an 
electrical-potential-difference pattern will be outputted at step S370, and inteirupt processing 22 will be 
ended. 

[0068] Thus, Switch SW is changed to the level detecting signal 1 by the above-mentioned operation mode 
command section 102 at the time of operation, and the level judging section 101 usually adjusts a phase 
correction angle so that an integral signal may become the 1st predetermined value. By setting the 
predetermined value of the above 1st as the level of an integral signal in case a brushless DC motor 11 
becomes the maximum effectiveness, a motor is operated at the maximum effectiveness. On the other hand. 
Switch SW is changed to the level detecting signal 2 by the operation mode command section 102 at the 
time of defrost operation, and the level judging section 52 adjusts a phase correction angle so that an integral 
signal may become the 2nd predetermined value. By setting the predetermined value of the above 2nd as 
level higher than the level of the integral signal when becoming the maximum effectiveness, rather than the 
time of operation, a motor efficiency is reduced and low effectiveness operation is usually performed. At 
this time, the motor current of the above-mentioned brushless DC motor 1 1 increases, armature coils la, lb, 
and Ic generate heat with copper loss, and the temperature of the regurgitation refrigerant of a compressor 
rises. 

[0069] Therefore, since the heat source for defrost is compensated by operating a brushless DC motor 11 in 
low effectiveness at the time of defrost operation, defrost time amount can be shortened. In addition, at the 
time of starting of not only defrost operation but heating operation, by operating a brushless DC motor in 
low effectiveness, the temperature of the regurgitation refrigerant of a compressor can be raised and 
whenever [ blow-off temperature / of the interior unit at the time of heating starting ] can be started promptly. 
[0070] Moreover, with the phase correction means and rotation position sensor 3 which consist of the 
above-mentioned phase correction timer Tl, the period-measurement timer T2, periodic operation part 41, 
and timer value operation part 42, a phase until it switches the pattern of an electrical potential difference 
which the position signal from a rotation position sensor 3 switches, and is impressed to armature coils la, 
lb, and Ic from a time can be amended, and the motor of a compressor can be operated in efficient or low 
effectiveness. 

[0071] Moreover, since a motor is operated in low effectiveness by advancing the phase of the output of the 
inverter 20 to the induced voltage by which induction is carried out to the armature coils la, lb, and Ic of 
the above-mentioned brushless DC motor 11, respectively Like [ in the case of inserting a pattern which the 
counter torque of a motor generates in an inverter wave, and reducing a motor efficiency ], a torque ripple 
etc. can arise on a motor, vibration cannot occur, and a motor can be rotated smoothly. 
[0072] Although optimum-efficiency control which operates a motor at the maximum effectiveness by 
controlling rotational speed and adjusting the phase of the electrical-potential-difference pattern of the 
output of an inverter 20 was performed by adjusting the output voltage of an inverter 20 with the 
above-mentioned 1st and 2nd operation gestalt Optimum-efficiency control which operates a motor at the 
maximum effectiveness may be performed by rotational speed's controlling and adjusting the output voltage 
of an inverter by adjusting the phase of the electrical-potential-difference pattern of the output of an inverter. 
[0073] Moreover, although the brushless DC motor was used with the above-mentioned 1st and 2nd 
operation gestalt, as for a motor, it is needless to say that this invention may be applied to AC motors, such 
as not only a DC motor but a reluctance motor and an induction machine. 

[0074] Although the phase correction angle was adjusted with the above-mentioned 1st and 2nd operation 
gestalt so that the level of an integral signal might become beyond a predetermined value, you may make it 
the level of a potential difference signal become beyond a predetermined value. 

[0075] Moreover, although the phase correction timer Tl, the period-measurement timer T2, the periodic 
operation part 41, and the timer value operation part 42 were used as a phase correction means with the 
above-mentioned 1st and 2nd operation gestalt, as for a phase correction means, it is needless to say that it 
does not restrict to this. 



[0076] Moreover, with the abdmnentioned 1st and 2nd operation gestalt, a^mse correction angle 
command may change a phase conection angle command for every value not only every deg but proper, 
although changed for every deg. 

[0077] Moreover, although microcomputers 4 and 14 were used, a logical circuit etc. may constitute from 
the above-mentioned 1st and 2nd operation gestalt instead of a microcomputer. 

[0078] Moreover, although the phase of the electrical-potential-difference pattern of an inverter 20 was 
adjusted with the 1st operation gestalt so that the input current inputted into an inverter 20 from AC power 
supply 9 might be detected using the current sensor 7 as a current detection means and the input current 
might serve as min, a current detection means to detect the input current of an inverter is not restricted to 
this. Moreover, the above-mentioned current detection means may detect the output current of an inverter, 
and the direct-current section current of an inverter, 

[0079] For example, as shown in drawing 17 (A), a current sensor 501 may be formed between any one 
output terminal of the inverter 20, and armature coil, and the signal showing the output current of the 
inverter 20 detected by the current sensor 501 may be inputted into the current level detector 502. As shown 
in drawing 18 , the (alternating current AC) current current transformer (CT) is used for the 
above-mentioned current sensor 501, and it carries out parallel connection of the resistance RlOl to the both 
ends of the current sensor 501, and while it connects the end of resistance RlOl to one input terminal of the 
diode bridge 310 which consists of diodes D11-D14, it connects the other end of resistance RlOl to the 
input terminal of another side of the diode bridge 310. And the end of resistance R102 was connected to the 
positive-electrode side output terminal of the above-mentioned diode bridge 310, parallel connection of 
resistance R103 and the capacitor ClOl was carried out, respectively between the other end of the resistance 
R102, and the negative-electrode side output terminal of a diode bridge 310, and the negative-electrode side 
output terminal of a diode bridge 310 is connected to Gland GND. The current level detector 502 is 
constituted from above-mentioned resistance RlOl, R102, and R103, a diode bridge 310, and a capacitor 
ClOl, and a current detecting signal is outputted from the positive-electrode side of a capacitor ClOL 
[0080] Moreover, as shown in drawin g 17 (B), a current sensor 503 may be formed between the end of the 
capacitor CO of the smoothing circuit of an inverter 20, and Transistors 20d, 20e, and 20f, and the signal 
showing the input current of the inverter 20 detected by the current sensor 503 may be inputted into the 
current level detector 504. As shown in drawing 19 , the hall device is used for the above-mentioned current 
sensor 503 as a direct-current (DC) current transformer (CT), it connected the output terminal of a constant 
current source 1 1 1 to the end of the current sensor 503, and has connected Gland GND to the other end of a 
current sensor 503. And resistance Rill was connected to one hole terminal of the above-mentioned current 
sensor 503, and resistance Rl 12 is connected to the hole terminal of another side. And while connecting the 
inversed input terminal of amplifier IC 100 to the other end of the above-mentioned resistance Rill, the 
non-inversed input terminal of amplifier IC 100 is connected to the other end of resistance Rl 12. Resistance 
R113 was connected with the non-inversed input terminal of the above-mentioned amplifier IC 100 between 
Glands GND, and resistance Rl 14 is connected between the output terminal of amplifier IC 100, and an 
inversed input terminal. And the end of resistance R115 is connected to the output terminal of the 
above-mentioned amplifier IC 100, and parallel connection of resistance Rl 16 and the capacitor C102 is 
carried out between the other end of resistance Rl 15, and Gland GND, respectively. The current level 
detector 504 is constituted from the above-mentioned constant current source 111, resistance Rl 1 1-Rl 16, an 
amplifier IC 100, and a capacitor C102, and a current detecting signal is outputted from the end of the 
opposite side the gland GND side of a capacitor C102. 

[0081] Moreover, although the rotation position sensor 3 was used as a rotation location detection means 
with the 1st and 2nd operation gestalt, as for the circuitry of a rotation location detection means, it is 
needless to say not only this but that other circuitry is sufficient. 

[0082] Namely, as shown in drawing 20 , while the electrical potential difference VM of the neutral point of 
the resistance circuit 2 is connected to an inversed input terminal and resistance R21 is connected with a 
non-inversed input terminal between Glands GND The amplifier IC 21 by which resistance R22 and a 
capacitor C21 were connected to juxtaposition between the output terminal and the inversed input terminal 
While an inversed input terminal is connected to the output terminal of the above-mentioned amplifier IC 21 
and resistance R23 is connected with a non-inversed input terminal between Glands GND, what connected 
resistance R24 between the output terminal and the non-inversed input terminal, and equipped it with 
amplifier IC 22 may be used. 

[0083] Moreover, as shown in drawing 21 , while the electrical potential difference VM of the neutral point 



of the resistance circuit 2 is comlicted to an inversed input terminal and resistlnce R31 is connected with a 
non-in versed input terminal between Glands GND The amplifier IC 31 by which resistance R32 was 
connected between the output terminal and the inversed input terminal While an inversed input terminal is 
connected with the output terminal of the amplifier IC 31 through resistance R33 and resistance R34 is 
connected with a non-in versed input terminal between Glands GND The amplifier IC 32 by which resistance 
R35 and a capacitor C31 were connected to juxtaposition between the output terminal and the inversed input 
terminal While an inversed input terminal is connected to the output terminal of the above-mentioned 
amplifier IC 32 and resistance R36 is connected with a non-inversed input terminal between Glands GND, 
what was equipped with the amplifier IC 33 which connected resistance R37 between the output terminal 
and the non-inversed input terminal may be used. 

[0084] Moreover, the stator 1 which rotates the rotator 10 which Y connection of the armature coils la, lb, 
and Ic is carried out, and has two or more permanent magnets as shown in drawing 22 by rotating magnetic 
field, The resistance circuit 2 which was connected to the above-mentioned armature coils la, lb, and Ic at 
the juxtaposition condition, and carried out Y connection of resistance 2a, 2b, and the 2c, In the thing 
equipped with the inverter 20 by which transistors 20a-20f were consisted of, and the Transistors [ 20d, 20e, 
and 20f ] emitter was connected to Gland GND While the electrical potential difference VN of the neutral 
point of armature coils la, lb, and Ic is connected to an inversed input terminal through resistance R41 and 
resistance 2a, 2b, and the electrical potential difference VM of the neutral point of 2c are connected to a 
non-inversed input terminal The amplifier IC 41 by which resistance R42 was connected with the 
non-inversed input terminal between Glands GND, and resistance R43 was connected between the output 
terminal and the inversed input terminal While an inversed input terminal is connected with the output 
terminal of the amplifier IC 41 through resistance R44 and resistance R45 is connected with a non-inversed 
input terminal between Glands GND The amplifier IC 42 by which resistance R46 and a capacitor C41 were 
connected to juxtaposition between the output terminal and the inversed input terminal While an inversed 
input terminal is connected to the output terminal of the above-mentioned amplifier IC 42 and resistance 
R47 is connected with a non-inversed input terminal between Glands GND, the thing equipped with the 
amplifier IC 43 by which resistance R48 was connected between the output terminal and the non-inversed 
input terminal may be used. 
[0085] 

[Effect of the Invention] As mentioned above, the air conditioner of invention of claim 1 is efficient or a 
thing which controls the output of the above-mentioned inverter to become low effectiveness by the control 
means based on the input current or the output current of the above-mentioned inverter in the air conditioner 
equipped with the motor which drives a compressor, and the inverter which switches the pattern of an 
electrical potential difference impressed to the armature coil of the above-mentioned motor so that clearly. 
[0086] Therefore, according to the air conditioner of invention of claim 1, by controlling the output of an 
inverter based on the input current or the output current of an inverter, and operating the motor of a 
compressor in low effectiveness, a motor current increases and the armature coil of a motor generates heat, 
for example at the time of defrost operation. For this reason, since the heat equivalent of work of the 
above-mentioned compressor increase and the temperature of the regurgitation refrigerant of a compressor 
rises, defrost time amount can be shortened. 

[0087] Moreover, the air conditioner of invention of claim 2 is efficient or a thing which controls the output 
of the above-mentioned inverter to become low effectiveness by the control means based on the electrical 
potential difference of the neutral point of the above-mentioned armature coil in the air conditioner equipped 
with the motor which drives a compressor, and the inverter which switches the pattern of an electrical 
potential difference impressed to the above-mentioned armature coil of the above-mentioned motor. 
[0088] Therefore, according to the air conditioner of invention of claim 2, by controlling the output of an 
inverter based on the electrical potential difference of the neutral point of the armature coil of a motor, and 
operating the motor of a compressor in low effectiveness, a motor current increases and the armature coil of 
a motor generates heat, for example at the time of defrost operation. For this reason, since the heat 
equivalent of work of the above-mentioned compressor increase and the temperature of the regurgitation 
refrigerant of a compressor rises, defrost time amount can be shortened. 

[0089] Moreover, in the air conditioner of claims 1 or 2, the operation mode selection means of the 
above-mentioned control means chooses alternatively efficient operation mode and low effectiveness 
operation mode, and the air conditioner of invention of claim 3 chooses the above-mentioned low 
effectiveness operation mode at the time of defrost operation. 



[0090] Therefore, according K^IIg air conditioner of invention of claim 3, b^^roosing low effectiveness 
operation mode at the time of defrost operation, a motor current increases, an armature coil generates heat, 
the heat equivalent of work of a compressor increase, and the temperature of a regurgitation refrigerant rises. 
Therefore, since the heat source for defrost is compensated by carrying out low effectiveness operation of 
the motor at the time of defrost operation, defrost time amount can be shortened and the indoor amenity 
improves. 

[0091] Moreover, in the air conditioner of claims 1 or 2, the operation mode selection means of the 
above-mentioned control means chooses alternatively efficient operation mode and low effectiveness 
operation mode, and the air conditioner of invention of claim 4 chooses the above-mentioned low 

effectiveness operation mode at the time of starting of heating operation. 

[0092] Therefore, since according to the air conditioner of invention of claim 4 a motor current increases 
and an armature coil generates heat by choosing low effectiveness operation at the time of starting of heating 
operation, the heat equivalent of work of a compressor increase and the temperature of a regurgitation 
refrigerant rises. Therefore, since the stop time is long, even if the compressor serves as low temperature at 
the time of starting of heating operation, by operating a motor in low effectiveness, whenever [ blow-off 
temperature / of the interior unit at the time of heating starting ] can be started promptly, and the indoor 
amenity improves. 

[0093] Moreover, in claim 1 thru/or any one air conditioner of 4, the rotation location detection means of the 
above-mentioned control means detects the relative rotation location between the rotator of the 
above-mentioned motor, and a stator, and outputs a position signal, and the air conditioner of invention of 
claim 5 amends a phase until the above-mentioned position signal switches with a phase correction means 
and it switches the pattern of the above-mentioned electrical potential difference from a time. 
[0094] Therefore, according to the air conditioner of invention of claim 5, a phase until the above-mentioned 
position signal switches and it switches the pattern of the above-mentioned electrical potential difference 
from a time with the above-mentioned phase correction means so that it may become low effectiveness 
while amending a phase until the above-mentioned position signal switches and it switches the pattern of the 
above-mentioned electrical potential difference from a time so that it may become efficient is amended to a 
leading phase side rather than the time of efficient. Therefore, a motor can be operated in efficient or low 
effectiveness, rotating the motor of the above-mentioned compressor smoothly. 
[0095] Moreover, the air conditioner of invention of claim 6 amends the output voltage of the 
above-mentioned inverter with the electrical-potential-difference amendment means of the above-mentioned 
control means in claim 1 thru/or any one air conditioner of 4. 

[0096] Therefore, while according to the air conditioner of invention of claim 6 the above-mentioned 
electrical-potential-difference amendment means amends the output voltage of an inverter so that it may 
become efficient, the output voltage of an inverter is amended on an electrical potential difference lower 
than the time of efficient so that it may become low effectiveness. Therefore, a motor can be operated in 
efficient or low effectiveness, rotating the motor of the above-mentioned compressor smoothly. 



[Translation done.] 
* NOTICES * 

JPG and NCZPl are not responsible £or any 
damages caused by tbe use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 Drawing 1 is the block diagram of the brushless DC motor of the air conditioner of the 1st 
operation gestalt of this invention. 

[Drawing 21 Drawing 2 is the block diagram of the microcomputer of the above-mentioned brushless DC 



motor. 

[Drawing 31 Drawing 3 is a flow chart which shows the interrupt processing 1 of the above-mentioned 
microcomputer. 

[Drawing 41 Drawine 4 is a flow chart which shows the interrupt processing 1 of the above-mentioned 
microcomputer. 

[Drawing 51 Drawing 5 is a flow chart which shows the interrupt processing 1 of the above-mentioned 
microcomputer. 

[Drawing 61 Drawing 6 is a flow chart which shows the interrupt processing 2 of the above-mentioned 
microcomputer. 

[Drawing 71 Drawing 7 is a Mollier chart at the time of defrost operation of the above-mentioned air 
conditioner. 

[Drawing 81 Drawing 8 is the block diagram of the brushless DC motor of the air conditioner of the 2nd 

operation gestalt of this invention. 

[Drawing 91 Drawing 9 is the circuit diagram of the level detector of the above-mentioned brushless DC 
motor. 

[Drawing 101 Drawing 10 is the block diagram of the microcomputer of the above-mentioned brushless DC 
motor. 

[Drawing 111 Drawing 1 1 is drawing showing the signal of each part at the time of using the 
above-mentioned level detector. 

[Drawing 121 Drawing 12 is a flow chart which shows the interrupt processing 21 of the above-mentioned 
microcomputer. 

[Drawing 131 Drawing 13 is a flow chart which shows the interrupt processing 21 of the above-mentioned 
microcomputer. 

[Drawing 141 Drawing 14 is a flow chart which shows the interrupt processing 21 of the above-mentioned 
microcomputer. 

[Drawing 151 Drawing 15 is a flow chart which shows the interrupt processing 21 of the above-mentioned 
microcomputer. 

[Drawing 161 Drawing 16 is a flow chart which shows the interrupt processing 22 of the above-mentioned 
microcomputer. 

[Drawing 171 Drawing 17 (A) is a schematic diagram in the case of detecting the output current of an 
inverter, and drawing 17 (B) is a schematic diagram which detects the direct-current section current of an 

inverter. 

[Drawing 181 Drawing 18 is the circuit diagram of the current level detector of drawing 17 (A). 
[Drawing 191 Drawing 19 is the circuit diagram of the current level detector of drawing 17 (B). 
[Drawing 201 Drawing 20 is the circuit diagram of the rotation position sensor of other examples. 
[Drawing 211 Drawing 21 is the circuit diagram of the rotation position sensor of other examples. 
[Drawing 221 Drawing 22 is the circuit diagram of the rotation position sensor of other examples. 
[Drawing 231 Drawing 23 is a Mollier chart at the time of heating operation. 
[Drawing 241 Drawing 24 is a Mollier chart at the time of defrost operation. 
[Description of Notations] 

1 [ - A rotation position sensor, 4 / — A microcomputer, 5 / ~ A base drive circuit, 7 / ~ A current sensor, 8 
/ — A current level detector, 91 — AC power supply, 10 / — A rotator, 12 / ~ Diode bridge ] — A stator, la, 
lb, Ic — An armature coil, 2 — A resistance circuit, 3 

.20 [ — Timer value operation part, 43 / — The inverter mode selection section, 44 / — Rate operation part, 45 
/ - The speed-control section, 46 / ~ The PWM section, 51 / - An A/D converter, 52 / — The level judging 
section, 53 / — Operation mode command section ] — An inverter, 20a-20f — A transistor, 41 — Periodic 
operation part, 42 

Tl — A phase correction timer, T2 ~ Period-measurement timer. 



[Translation done.] 
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H^vT2,jg»3illSLgB4 l*JJ:C/^-/v0iSmSP4 2;&>e> 
&^fitB*«iE^©<blplStof4S«^mS3CCJ:-^T. HKfil 

1 a, 1 b, 1 cOcE[JSD$n^Sffi©>'^*^->^^D 

[0049] ^/c. ±IB:/^^>UXDC't-d? 1 1 CD^ 
^T-n-f^b 1 a, 1 b, 1 dC^^^Sa?ni^i3^ffCC>Pt 
^ >^^'--- 2 0 cDt±l;^<7)fi[tB^ii^-t±^ C <h ^cfc o 



n 

[0050] (mzmtmm) m8^ic(DmM(Dm2mi 

CO 05 n ±i2U"-cju^ai:SA{i. mQCCTjkTJ:'? 
I C 30#f SliA:^®^^ y ^ > F G N D (Ct55t 

ikmm B HEfiBftitmi 3 <Dm^m 2 2 ^ c>fg^ 

iftCC, tmm I C SCDif Si^:^S^;Sr y ^ > F GN 
<t^^S$iA:^^iS^^^fi^AR7^/^LrSI^Lru^. ± 

taigfliilSI C3<!:SSiR6,R7rbXf*y>'>^i|$tt^^'r 
S t X T- U X n > >r s u ^ 3? ^ :K IS L ri. i -5 o 
[0 052] */c, I110«v^r3>l 4(7)^0-^^0 
^TJ^U. U-^^UW^gfJl 0 1 KJg^gpi 0 2 

^J: O^X 5^ S W^l^l^T^ 1 mmmP^.(D V ^ 3 > 4 

U'^JU^fiJI|B:f&ie»CDU-<;U^|i}fl-^2*i5A:^^^ 

3!)^-:^>i>5A:t»3nircu-^;u*iJ5egpi o 1 1\ ±iex^ 

^SW^^^t-^^ffi;fj^^Mf5^- KJg^gpi 0 2 <!: 

[0 05 3] ±fa:/"7S>i-;^DC't--^ 1 

AOite^ I c 3©S«A;^iS^^cA:*sn/ca^ft-^ 
J VHNdtCiai 1 (A)^C^T)*^SigfiiEi5:Mx.^<h. if 
tiS I C 3CDffi:^S^(jL u-^^uiJ^j: 15 . S^a^ft-^ S v 
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^<k'Dx^m^^ct^^x^^^ tj:^. ^i^i^-r^mm 

[0 0 5 4] WT. ±iav^n>l 4C0ai){1f*Sll 2 . 
13.14.15.1 6<D:7n-5^i^- hCcg^ori^BJT 
^ o JilB V :3 > 1 4 c^^gPSIiAiS^ (iCXt) ^ ti 

[0055] ^-r. S12 iC*>ur. mil{l!m2 1 
^-h-r-Si. Xf'->;:/S3Oorfi[ffl1ffiiEi5fw'vTiC0 
1 2 ^ V Tii 'i? > h H^^O^S^lJ^^WgiJ U 

y -z^ S 332t?^BE^ ^' ^ - > ^ ttl;^ 0 T . 30i^c 
Jl^.. — :^'r5^:?'S300"C^'/"vTl;«>5:?57'^> htfJ-C 

[0 05 6];?C{c. :?;'r'^:;:7*S30i-Cf^:7axhaiK}g 

<tWSlJ-r^i. Xt*-:^ >''S 333CCii^, U'-^^'t'^ffiglB 

30 ^^^;5^3A^/c^^. >^7^':^:7-S302tcjiif„ — 

^;/:7•S 334CCjt^u•-<Jl't^fflllA^:^^aA^/c 
X'rv:/S 302tciitfo M^Mf^H^t^. 
iieafs-^t- Klg^gp 1 0 2 O^gft^^c^ 0 X ^ 

sw^^A:^ 1 m^^cm^om^x. u-<>»^Mai^A^>A,©u 
mi^- p jg^sn 1 0 2 (D^^ft^cc ctc^j^^-f ^^sw 

^A:^72ffliKc«J0S^r. U^JUtfelUSB;(P6<Dlx--<;l/ 
40 [005 7] ;^(C. 013 iC:^*r Xf- -j ^ 302tCii 

♦JJ^-rSo ^Or. x-r'-^:7'S32iT4lplU^;H^HJft 

LU-<;UT^ci^i#iJffi'r'6cb. Xr>>:7'S303Cciit^« 
[0058] —-n. X f - :7'S 302t?B(riil U-^^l/**tHm 
-^*SH \y^)\^XUK^b^ mm.'t ^t. TsV^-jV'Z 323CCil 
50 4iaU-^>'U*^ttlft-^7t)^HU-^Jl/;{>ig;0>^^J^T^o 
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r£[,>tmmri>t. ;^r'*:^ys 303cciitf, 

[0 059 ] ^Xtc, ';^:/S 303CCii^, t^Oly^C 
"rvV'S 304r ;0 '5>:$?CNT2 305 2rS>-E> ;:)^S;0^^*IJ 

i W^-r ^ i . H 1 4 ^Ci^:T;J^ 7" S 305CCjitf o 10 
tc, ;:^r'-yr;'S 325"C;^>^>^CNT 1 *52-C*-5?J>^S 
:0^?r«^Lr. :^7't?>^CNT 1 :0^2r^^ifiJ^t--5 
;^r»:;:7*S 3260cii^. m)lsI{ita?fiiEftJg^*+ 1 d 

X-r •>:7*S 325-C;^^>^CNT 1 2 r/jrC^iW^-T 
^<t. X-r e;:7'S327iC3i;?f/;^'j;>^CNT 1 ;^^0^ 
*?>:0^S;:;i^:flSr-2>o -eUT. Xt" :7*S 327^:^*^; 
>3fCNT l3&50r*S<i:*«5e-r^i. T.'rvzrsyi^ 

LT, Xf"vyS329^cjiti?o —77. :^'ryy'S327X:i:j 20 

9tCjlt?« ;^CC. ;^'r ':/:7*S329T';0'^>^>CNTl^^ 

[0 06 0];XCC. S 1 4CC7nTXT-u;yS 305«Cii 

4iCCjl^. ffllEftT^^ 1 2 0 ciecm.±^'^'^^^^nM^ 
^ UT. X T 7 :7-S 3AXCmiEm^ 1 2 0 dec}Ji(±<DiS 

:^f^vy'S 342tCit^, teffiffliE E 1 4 -CttlWiE 
E<b"r^)<bb. X^'>r7-S343tCittP. ^bt. XT*-:' 

:7*s 3A3vmmf)^mmBJEc m 1 4rt^iiiEc ir-s) 

fcm. X-r S306CC Jit?. — X :7'S 343^1? 40 

[0 06 1 ] —ys^ X-f 7 y'33A\Xm]Lm^ 1 2 0 deq 

r. Xr 7:7'S 346^ciiti?o -eUT. x-r'>:7'S346r'mF 
lel:05(iitBffljEC ^ tc^zmm^L E :0:»S7:)^«r*J« fJ L r . gJ 
@*^filB«JEC S /c^ffltlliiE E r * S <!: *«SfJr -5 <h ; 
:^Tvy'S3A7t<cm^. liiE^#^pft%if-^/d^. xf- 
•:;:7-S306tciitf, — :^T-jy'S3A6xmMt^m&^ 
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306tC3itf o itfc. X 7" S 305"CMjEft 6 0 deq* 

iffir^^<b*iJS(J-r^<b. y.^vy'S3^xt^m^. mm 
iECiUT. X'r-y^S352(ciiOc ^Lr. X7-«y:/ 
S 352rWIil3&iffitBffliEDS/c{J{4*BffliEE3{)>S;0>*« 
S'Jur. 8a[pl7&5{4iaffliED^/ct*{atlffliEE^$>^<b« 

glJ-r^i. XX':.yS 353tCii;2^. aJE^g^^^t^o 
/cS. X'T 7 7'S306CCiitfo Xr7 7'S352rtu 

Il*^(4tB*iiED$/c«fi*BffliEErrj:tiiS^. Xt^-^:?' 

S 306tCiit^. 

[006 2] ^>C^C, X7^'>:7'S306r^'Yv{iT I SO 
U*{4tBfiiEC,D,EStCgtSt-r^, ^tj:^%^ mm 

U(CfitMiEft;^^6 6 0deqi;^O/ciitSftCCiSD/c^ 

U«:{4tBffilEft?J)^^ 1 2 Odeqiigc^L/cfe+BfttCj^r.C/c 
vfa^Sr-fe^;! hr^o ^L/T, Xr-';^:7*S 307^cit 

[006 3 ] ^XtC, El 1 5 (C^-rxf- 308^Cii 

X7^'^:/S36itcii;zf. ffliEW#3J)5{afflffi 

iEC(iii bx\m^ctrh:>tf^hmm]EY)m\ 5 
r tiffliE D i T ^ ) ^ ^iatBfiiE mmit e cia 

:^^^{4tB?iiE E icm^fy^ tm%^\r^ X :7*S 36 
20Citi?f, |flIE^^S:>Jc^flS|^U. Xr 7 V'S362~ir-r 

[0064] — 75r. X 'T* S 361^liiE«#3&ia*aii 

^fcktmnmjEEt^f^mEmiEDi^cmwi^im^. xr- 

X 7^ "I?* s 364ie:ii.?f . X 7^ :7' s 306^itp: b /c ^ 
iST I SOU^:$?>rvTlU:^L/dt. X7^':;:7*S365 
riS^-f •^Tl^rXtJr- y^iC. Xx :7'S 366CC 

[006 5] ^tc. Xt^ > :7-S 308-0 ffliE^gS3K;&S;rj: 
C^iflSIJ-r^i, X7'^:;:/S368CC3i;ff. XT'^:.y'S306 

X-r .y:7*S369'C:$'-r vTi^X^- h^ti:, Xf-t/:7"S 
309icjit?o 

[0 06 6] ^XtC. Xy*^;;:7*S 309rjg»J^^-YvT2 

xf-v^S3ioccittfo ;xcc. :^ryy'S3ioxmM 
?fJ^^'Y-7T2^-fe';; h orx:5?- h s-t^. ^XC7)/iS8i'J 

^^p^*6*r^o ^Lr. :^^yy'S3ixvmmmM?^4 
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(9) 

15 

[0 06 7 ] -eur. SI 6CCij^T<fc^^c. t!l3A^5fiS2 

^ttJ;^7LT. Si]iA»i2 2^i^Tt-5p 
[ 0 0 6 8 ] C (D J: ^ ^C, ji^a$RB${^, iffiate-^:-- 10 
KJg^SS 1 0 2 J: 0 ^ S W?: U-<JU*ltlift-§^ 1 

CC^UO^^T. U-c;Ui^iJSaj 1 0 Hi. ffl^ft-^;^^^ 1 

(om%&^ tji^x^ (icmmstn ^mm-^ h . ±tem i 

ffifi#2Cc^0#^r. u--^Ji/fiJ^SB5 2{i, S53^fi-^ 
[0 06 9] L.J^c3&5-3-c. y'y a::^himm. ^-^i^U 

c 0 0 7 0 ] ^/c. ±ie{itBMiEi5? w^'7Ti,^»faa^tS' 

Y^H a, 1 b, 1 c^CtWM'^tl^mSI.O^^^ -l^^^K} 
[0 07 1 ] $/c. ±tB:/^>> UXDC^--^ 1 1 

1 a. 1 b, 1 d^c^^m^^tti>mi^mmct^ 
rh^ >^^- ^20 (Diht}<D{<Lm^mt-^^ c ^ j: ^ 

1007 2] ±iEmi ,m2mmmmx{i. ^>/>'^^ 
2 o<DtB:^3SE^sgis-r^c<bcc<fco@eiijg*$ijtaj so 
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^>:^^-^2 0(om:b(omz^'<^-i^(Dms^mM 

[0 0 7 3 ] $/c. ±iB0 1 M2mmjimxict. 

[0074] ±ia^ 1 ,11 2 iiism^r a^ft-^o 
xh<ki.\ 

[ 0 0 7 5 ] * fc. ±iam 1 ,m2mmfMx{t. 
mjEm^ i L r mmjE ^ ^ t i . ^»!?flij^ ^ -v^ t 2 . 
iswsma54 1 isjza^^-7mmw^4 2 im\.^tcf)K 
mmiE^mt c n cc 6 /j: i > <d u^^x * -5 « 

[0 07 6] ^/c. ±tB^l ,m2^5M?f^FJT^ti. 

[0 07 7] ^/c. ±IHmi .m2||«^«Jrt5. . V 

[ 0 0 7 8 ] ^ /c. m 1 ^tfe^F^.t^TCi, ^dig#m#f5<t 

^2 0(>cxji^tihxtimm.^mitiLx. ^(DXtimm 

[0 07 9]«^X.«. 01 7(A)(C73^'r<J:^(C. "Y>>'^' 
FBlicM^jg-k>1f 5 0 1 ^m^iX. mi^u-^ly^b 0 1 (CJ: 

o^tb3n/c:'/>^s--^2 0(Dm:;^m?j£^at>-rfi^^ 

>1^5 0 Ui. SI 8(C^-rj:^{C, 3JiS(AC)mSfES! 
^i£^(CT)^ffiC^r:b»3. ^<D^5fc-fe>1f 5 0 1 (DM^^ 

FD„'--Dx.:)J>^?>%:S^-Y:t- Kr^U ^3^S^3 1 0(0— :B 

^:*--F>^v 7>^3 1 o<Dfi!i7?coA;^^s-?;c®^r'5« 

i52^>C:t- K-ru »:.>^3 1 0O:tgfflijai;^;a^<h(Dra1tCffi 

m^brc^^o ±iaigexR:ioi .Rio. ,r,«3 <b^-Y=f- 
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[0 08 0] S/c. g|l 7(B)CC7nTJ:^CC. -Y>>'^*- 

:^Z0d,20e,20 f iC[)rBl^C^?)fe-fe >1^5 0 3*19:^ 
^i?S-fe>-t^5 0 3tcJ:0*^H^^n/c'/>>'^'-^2 0 
(DA^Jllija?r^t>Tft^?rS*S£U-<;l/t^l±lS5 0 4tCA 

^m^^x*$ 0 . -e-comis-fe 5 0 3 lo 

0 3CD-:^(DJi^-;US^CCffi5iR,„5:gMb. ffi 

KAiiffiT-^SSSorii^o ±iaii*iisi cioocD^^S 

K A :b ^ i ^ > K G N D <!: (D ral C C JgCi R ^ , 3 ^ 
L'. iitiS I Cl00(Dffi;^?S^<i:Sf5A;^®?<i:<7)Pa1CC 

«fiTLR..4**l.^bri>^, ^br. ±f Bit ifiig I c 100 20 

CDm±;*S^CCjS£iR..,a)-^^Si^L. g5iR..5CDffe 

,oz^^^3£^iM.^uTi^^„ ±i^mmm.mi 1 1 ijs 

!nR„a--R.x6 tm^m I Caooi3>7^>l;^Cio2*C^ 

10 08 I] tfc. mi Mzmmmviit. m^mm 

[0 082 ] fJ^C^bfe. S2 OCCTH-Tct^CC, }g}n[p]5§ 
2Qtptt,«SOmiEEV,5&WI570^$ST-CcS4j|$n. 
*KA;^iST- <b ^ > K G N D <b (DPh^ (C JgtS R , , ^^^m ^ 

tzllyf=-^1rc^^^s^mcmw^^tl?cmu^ i C2i<b. 

ti. ^fSlEA:^^T-<h^^> FGNDicorBltCffitn:R,3 

[0 08 3] S/t. ^2 1 CC:^T<l:O^C. }£$iIhI5§2<D 
4>1*,^c7:)^EVM^5S$KA;^JS^^cSi^^n. I^S^A 
:*?ffi^<h>/^> KGNDicDPolCcigKR.x^^iil^iS^n-S 

iStc. ai:^ig^-cbJ5liA:tiffi^cb(DPal^cjfi$iR3.*^» 

M^Tt^^> YOU'D t<DmkcmiR^.i)mm.^ti^ 

<b^fck:. mti^'^tmiXf)^^t,<omi>amiR,,t:::x 
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miTsj^m^ <h y > K G N D i cDPai t^am r , • tf^mm 

$n^<bftcc. ai^i^^=-i^^SiKA;bJS^^<ho[)raK:JS!n 
Ri 7 ^SiiK L/ctSifiS I C 33<h «:m/cfcO'C«> <tt ^ 

[0 08 4] ^1c. 02 2^C7j^-r<:fc^^c, m^^^^jl/ 

la.ib. loo^YMiiisn. m&L<^7%xmiBi:m-^^^ 

IsTl 0%lli£l88^{Cj:«3ia^2-l±-2>@S^l ±15 
m^^rn 1 a. 1 b, 1 cCCM?'Jtt,^CCg^3n. ffi!S 
2a,2b.2c^Y.f^L/cJg!nlHlf§2 
2 0a-'2 0f<J::?&^6^^$n. h ^>>^;^ 2 0 d,2 0 
e,2 0f<Z>x5 KGND(Cg^S47/c-r> 
>'^'-^2 0^<l;l/c4>WC:|dCir. m^d^r3^;H a, 1 
b. 1 c<I>^^i^.(Dm£W ,i)miSiR..^if\Lxmi)<)^m 
TiCgj^Sn. Jgtn;2a,2b.2cC7)cfittjSO®IV„*i^^ 

^> KGNDi(DPB^CCffiSiR.,*>'SM^ti. m;t)ffi^<t 
S«£A;tl^^<i:©PBlK:J6!nR,,:^5gjgS3tl/diJtiHSI C 

4i<b. ^(Dmmi CAx(omti^'f't^mR,,^it\^x 
mi.?<:tM'^i)^mm^n. ^^j^i5A:^$g^<b > kg 

nY:iL(r>miiCmiR.,t^im^irihtmc. ^I^^^L 
miKfom'J-tiDfiit^imR., t rJ^T^^i^C. Li^m 

mcmm-^tifcmmm \CA2t. iiBitipi^ i ca2<o^ 

^>KGND^cDra«:JgJaR,,*5®gSSti^i^k:. ffl 
:;b«^<L J^J5eA;bi^^ i cDP^^ ccfitn R, .t&^S^s n/c 

iiitiSSI C43i^«;^/ci4>cr>r4>J:Ci„ 
[0085] 

imM<onm UJcJ;:^mht^rj:^^t,c^ if 1 (Dffe 
B>g©^ISfP«ti. ffiBI«^|g8ijf €>^-^<h. _LiB-t 

^^^iy^^-^t^m^fc^M.mwmci6^^x. ±15 

[008 6] Lfc^^'ox. m^m 1 (DmM(D^mmm 

m&iMtmtfWMdcm'^si^^x y^-^-^cooi-ji^mw 

Lx. Kmm<D^-^^im^^cm$n'r^ct(^j:'o 

[ 0 0 8 7 ] S/c. iS>K:m2<D#feBJ<D^mi^?P^«. BE 
^cc ^ J; ^ cc±iB ^ 5^ otH:^ ?:SiJffli-r ^ 

[0 08 8] b/^::«>ior. iS*^2<0^BJcr)^|^fpg| 
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[ 0 0 8 9 ] S/c. fi5Rii3<D^0J(D?^gg|fnlS^3:. if 

w^'^-Ymimm^. -mwrnk^^-v tmmmi. lo 
[0090] L /c3t>^ o r . if 3 (omm^mmm, 

[0 0 9 n $/c. fi5K:54CDI%Bj(D2g^i^ffiSlti. if 
[0 09 2 ] b/c:d5or. W3}c:^4<D%Bj<D^miSffl« 

[0 093] ^ /c. ff5}^315<7)^B^<D^iiIfa^ti. if 
[0 09 4] L/c?5^:or. lf*J15(D^0JCD^mi®fP« 
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[ 0 0 9 5 ] */c. njme<Dmm<o^mmmu. m 
5)<iii7!iM4(Di^r^7!)i--o(D^miig^nta&c*jc^r. ± 

[0096] O/cT&i-^r. if:Sc^60|%fiB<7:)^!afll^ 

mi] mi iitc(D^m(Dm i mmmmo^mmm 

[02] S2^*±ia:/-7i^UXDC*-t5z(D'v^^^n> 
O:/P*>^0r'*>-2>o 

[113 ] mSit^iE-^^tziyco^iliLUm 1 ^r^'T::' P 
[05] ms tariiB-^-r n ^©SdiAMS 1 p 

[ n 7 ] ^7 it±nE^^mmmo:>r'y a:;^h immco 

[010] mi 0{i±ia-/^t^u:^DC^-^<Dv^ 

[011] Ell 1 «±iB iy^}i^ikm^^mi^>tcm^(D 

mi 2] mi 2{i±fB^-Yn><DS!liAj?n.]®2 1^^ 

[m 3 ] ^13 (^±iBv ^ n ><DfiJiASi!iJ12 1 

[ll 1 4 ] 014 t3:±ia^ =1 >cr)S!li^Mii2 1 
•Tr^P-^i-- hr^-S. 

[015] 13 1 5 t3:±iBv ^ n >©SIiASaS2= 1 ^ttS 
Ty'P-^i'- hr^^. 

[Hie] mid «±IBV >r ::i >CDS9jA,«i!!S2 2 
■r::7P-^i'- hT*^. 

[mi 7] mi 7 cA)i,t^iyj^~-^(Dmt}mm.^^m 
r^m^cDWi^mvhK^. mi i mi^t^yj^-^om. 

[018] 018 «0 1 7 (A)C7)®)£ U"<;UMtUil<D 
[019] 0 1 9 (3:0 1 7 (B)C?)^o£ U^Jl^t^tUIKD 
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[1323] @ 
[@24] @ 
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2 2 »fte©c«J©@^i^4a^^tH:S©lsIss0 
2 3 csKBsaws^O't 'J xjuj^ar* 



22 



l-mm^. 1 a,l b,lc-m^^3w'Jk 2-ffi5t|5] 
8S, 3•••I1^^4S^^mli. 4--7^a>, 
IttlilSS. 7-mS£H2>tf, 8-SSSU"^^l'*^tilg. 9- 
3ifiS;miS, 10 --liie^. 1 2 -;S^-/:t- K:/y i-i^ 
2 0 ■■'{>■'<- -ii, 2 0a~2 0 f •• h-^^yy^ir. 41 
"JSIMSStgB. 4 2 - i&-Yv{ilg|®g|5, 4 3- 
df*- KSIRSB, 4 4-jiKSiffg|5. 4 5-j$SSflffll 
gP. 46-PWMSI3. 5 1 -A/DS!JI!!S. 52-U'< 

10 ;u#iJ;tSP. 5 3 -m^'e- h'^'^m 



/ ^ N 

f I II II 

II II SI 

II II II 



PWM» 



■46 

43 /53 



•51 



A/D 



45 




-f >/\'— 



44 



41 



1 



•52 



42 



m — 



IRQ 



T1 



12 
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imi] 




C14) 



1$M^9-33 1 



SI 01 



4r-rvTl/YES 
4^? \ 











SI 02 



S121 



8122 



YES 



SI 26 



8123 



YES 

>'^\no 



S124 



S125 



faliaffiliiE^l^g^- Ideg 



0 



SI 70 



p 

[kg/anl 



4^ 



17] 




16] 



S370 



CZZzED 



. {kcal/kg] 



m • 
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14) 



SI 03 



S104 



SI 05 



^6 0' ?\ NO 



YES 



YES 



8151 



^120 ?\NO 



S141 



Si 45 



S146 



SI 42 



mmmiE/ YES 

C or D?^ 



«iED 



SI 43 



S144 



H5Ial«iE/YES 
C or E? 



BuMiE /yes 
D or E? \ 



SI 52 



SI 53 



tilE 



SI 47 



TISOU*-'afflMiE^('ti*i^iiEC<7)B#) 

*-iiL^miEM -l20deg(titi«iEE(73li#) 



© 



1 ] 




-1 , 

* 1 

n 


i H H 




i 


id 


i=4- rlHh 



E2 



A(B) 



m 



CIS) 



- 3 3 1 4 5 



® 

S106 



S107 
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